1 H NMR (400 MHz, CDCl3) δ/ppm = 7.90 (d, J = 7.6 Hz, 1H, 7), 7.68 (t, J = 7.3 Hz, 1H, 6), 7.53 (t, J = 7.5 Hz, 1H, 5), 7.45 (dd, J = 7.6, 0.7 Hz, 1H, 4), 5.46 (dd, J = 6.8, 4.6 Hz, 1H, 3), 2.20 -2.06 (m, 1H, 1'), 1.89 -1.78 (m, 1H, 1'), 1.00 (t, J = 7.4 Hz, 3H, 2'). 13 C NMR (101 MHz, CDCl3) δ/ppm = 170.68 (1), 149.75 (3a), 133.96 (5), 129.06 (6), 126.33 (7a), 125.65 (7), 121.76 (4), 82.31 (3), 27.65 (1'), 8.82 (2').
2.2) Dibenzo[c,e]oxepan-5-one
In analogy to a procedure from Brandmeyer et al., 2 diphenic anhydride (8.00 g, 35.7 mmol) was suspended in DMF (45 mL) and cooled to 0 °C before sodium borohydride (1.39 g, 36.7 mmol, 1.03 eq.) was added slowly.
After 2 hours, the reaction mixture was poured into aq. HCl (6 M, 36 mL), which was then subsequently diluted with water (107 mL) and stirred overnight. The product precipitated overnight and was filtered before being taken up in dichloromethane (250 mL) and washed with water (5 × 200 mL). The organic layer was dried (MgSO4), filtered, concentrated in vacuo, filtered through basic alumina with dichloromethane, and dried to afford a white powder (5.91 g, 79%). Rf 0.61 (dichloromethane)
H NMR (400 MHz
,
3) Synthesis of thionolactones
Generally, the lactone (1 eq) was dissolved in anhydrous toluene. Lawesson's Reagent (0.6 eq) was added and the mixture was refluxed overnight. Upon completion, the reaction mixture was filtered and concentrated in vacuo. Products were purified by column chromatography.
3.1) γ-Phenyl-γ-butyrothionolactone, 1
γ -Phenyl-γ-butyrolactone (3.01 g, 18.57 mmol) was dissolved in anhydrous toluene (300 mL) before an addition of Lawesson's Reagent (4.50 g, 11.13 mmol, 0.6 eq) and was refluxed for 22 hours. Upon completion, the reaction mixture was concentrated in vacuo. The crude product was purified by column chromatography (Hex-EtOAc, 9:1) and recrystallized from diethyl ether to afford colourless needles (932.0 mg, 28%). 
H NMR (400 MHz
3.2) 2-Benzofuran-1(3H)-thione, 2
Phthalide (1.03 g, 7.71 mmol) was dissolved in anhydrous toluene (90 mL) before an addition of Lawesson's Reagent (1.81 g, 4.48 mmol, 0.6 eq) and was refluxed for 21 hours. Upon completion the reaction mixture was concentrated in vacuo and then taken up in Et2O (90 mL) and cooled to −20 °C. A white solid was filtered away and the crude material was concentrated in vacuo before being purified by column chromatography (Hex-EtOAc, 9:1). The product was recrystallized from diethyl ether to afford yellow needles (722.8 mg, 62%).
1 H NMR (400 MHz, CDCl3) δ/ppm = 8.07 (d, J = 7.8, 1.0 Hz, 1H, 7), 7.69 (td, J = 7.5, 1.0 Hz, 1H, 5), 7. 
3.7) Dibenzo[c,e]thiepan-5-one

4)
Determination of reactivity ratios, rDOT and rMA
4.1) Data Acquisition
The copolymerization behaviour between DOT and methyl acrylate (MA), as a model acrylic monomer, was determined through AIBN-initiated free-radical polymerization in deuterated acetonitrile as solvent. DOT (6) and methyl acrylate (in varying molar ratios, 100 eq total), acetonitrile-d3 (1-2 mL) and AIBN (1 eq) were mixed and degassed by bubbling nitrogen for 20 min. The mixtures were heated to 80 °C until overall low monomer conversions were reached (several hours needed for DOT-rich formulations due to retardation).
After cooling to RT, the mixtures were analysed by 1 H NMR spectroscopy. From the NMR integrals, the following values were determined (see Table S1 ): 
H NMR (400 MHz
,3.7 ppm =(F/3)−E =100× (C/4)/D =100× G =D/(D+(F/3)) =B/(B+E) =0.5(J+K) =(C/4)/ ((C/4)+G) =L/(1−L) =M/(1−M) ① 0.8
4.2) Non-linear regression; mole fractions
The most statistically sound method to determine reactivity ratios is to fit a plot of the instantaneous copolymer composition versus the comonomer feed composition. 3 The copolymer mole fraction was plotted against the feed mole fraction, .
(columns L and M from above table)
The data was fitted using the Mayo-Lewis equation in its mole fraction form,
where and are the reactivity ratios for DOT and MA, respectively.
The data was fitted using Microsoft Excel so that the sum of squares, ∑( − 
4.3) Non-linear regression; concentration ratios
The Mayo-Lewis equation is more commonly quoted in its (easier derivable) concentration ratio form, , with the reactivity ratios as defined above.
For comparison, this method was also used for curve fitting (columns N and O from above table) Figure S7 . Non-linear fitting based on concentration ratios. In this method, data points with higher gain more influence because their absolute values are higher (a DOT homopolymer would be represented in this plot as → ∞).
The plot is therefore sensitive to an inversion of the monomer assignments. The reactivity ratios are then obtained as 1 = slope and 2 = −intercept. 
4.5) Linear Fitting: Inverted Fineman-Ross
Using the inverted Fineman-Ross plot has the same effect as changing the roles of the two comonomers in the regular Fineman-Ross plot and vice versa.
Concept: = − 2 1 + 1 ; here: 1 = and 2 = with definitions as above.
The reactivity ratios are then obtained as 1 = intercept and 2 = −slope. 
4.6) Linear Fitting: Yezrielev-Brokhina-Roskin
Concept: = 1 1.5 − 2 ; here: 1 = and 2 = with definitions as above.
The reactivity ratios are then obtained as 1 = slope and 2 = −intercept. 
4.7) Linear Fitting: Kelen-Tüdős
Concept: = ( 1 + 2 ) − 2 ; here: 1 = and 2 = with = √ = 2.7595, = + , = + , with G and H defined as above.
The reactivity ratios are then obtained as 1 = slope + intercept and 2 = −intercept × α. 
4.8) Summary of Methods to Determine Reactivity Ratios
5.2) Free radical copolymerization of DOT and acrylonitrile
DOT (6, 20.3 mg, 0.090 mmol, 3.7 eq), acrylonitrile (99 μL, 2.303 mmol, 96.3 eq.), anisole (1.0 mL) and AIBN (4.0 mg, 0.024 mmol, 1 eq.) were mixed together, sealed with a septum and degassed by bubbling nitrogen for 30 min. The mixture was heated to 80 °C for 16.5 h before being cooled to RT and exposed to air. The mixture was purified by precipitation into diethyl ether (40 mL) and the polymer was collected as a white solid by centrifugation followed by drying in a vacuum at room temperature. DOT (6, 50.6 mg, 0.224 mmol, 4.9 eq.), DMAA (456 μL, 4.419 mmol, 96.1 eq.), anisole (1.5 mL) and AIBN (7.6 mg, 0.046 mmol, 1 eq.) were mixed together, sealed with a septum and degassed by bubbling nitrogen for 30 min. The mixture was heated to 80 °C for 19.5 h before being cooled to RT and exposed to air. The mixture was purified by precipitation into diethyl ether (40 mL) and the polymer was collected as a white solid by centrifugation followed by drying in a vacuum at room temperature. Conversions: 100% (DOT), 100%
(DMAA); poly(DOT5-co-DMAA96); Mn theor = 10.6 kg/mol. Transmittance (a.u.)
Wavenumber /cm -1 Figure S15 . FT-IR spectra of polyPEGA (light blue curve) and poly(DOT-co-PEGA) copolymers (details in Table S3 ). The insets show the bands assigned to the thioester SC=O stretching vibration (ν = 1678 cm −1 ) and C-S stretching vibration (ν = 907 cm −1
) that increased with the DOT feed ratio. Figure S17 . Section of 13 C NMR spectrum (101 MHz, CDCl3) of poly(DOT20-co-PEGA46) with assignment. The splitting of the carbonyl signals is presumed to stem from backbone tacticity.
7) Degradation Experiments
7.1) Isopropylamine
Poly(DOTx-co-PEGAy) or polyPEGA (2 mg) was dissolved in dichloromethane (1 mL) before isopropyl amine (1 mL) was added. This large amount of amine was chosen to ensure complete degradation. The mixture was stirred in a sealed vial overnight. Solvent and amine were evaporated by blowing in nitrogen gas and the residue was dissolved in THF and analysed by SEC.
7.1) Methanol control
Poly(DOTx-co-PEGAy) (2 mg) was dissolved in methanol (2 mL), stirred overnight and analysed as above.
8)
